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INTRODUCTION 
Drift algal communities fulfill a number of ecological roles in estuaries. 
They are primary producers and can serve as a sink for nutrients. Masses of 
drift algae are often inhabited by large numbers of small invertebrates which 
utilize the plants and associated detritus as food (Brenner et 21. 1976; 
Soulsby et 21. 1982; Warwick et 21. 1982), and as protection from predation 
(Kulczyki, unpub.; Stoner 1983). Drift algae have been shown to be more 
efficiently used as a source of nitrogen than vascular plant detritus (Findlay 
and Tenore 1982 and references therein). Lewis et 21. (1984) observed the 
West Indian manatee (Trichechus manatus L.) feeding on drift algal rafts in 
Hillsborough Bay. Florida. Furthermore, drift algae have commercial 
applications. being used in production of phycocolloids, methane and alcohol. 
and as fertilizer. 
In contrast, large accumulations of drift algae. which can result from 
eutrophication due to excessive sewage input (Guist and Humm 1976; Soulsby et 
al. 1978). have been shown to cause reductions in numbers and biomass of some 
benthic invertebrates (Dauer and Conner 1980; Soulsby et 21. 1982). Because 
of these effects. drift algae have been implicated in population reductions of 
water fowl which feed on the invertebrates (Soulsby et 21. 1982; Tubbs and 
Tubbs 1983). Large accumulations of drift algae have also been implicated in 
the death of seagrasses (Guist and Humm 1976). 
Study Area and the Problem 
Hillsborough Bay. the northeastern portion of the Tampa Bay estuarine system 
(Fig. 1) has long suffered from the problems caused by industry and 
urbanization (Simon 1974). The macroalgal community of this estuary has been 
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Figure 1, Map of Tampa Bay, showing major subdivisions, 
identified as a source of nuisance odor problems for many years. A study by 
the Federal Water Pollution Control Administration (FWPCA 1969) indicated that 
these problems resulted from degraded water quality (primarily eutrophication) 
which led to large populations of one or two species of marine red algae 
(Gracilaria spp.). Seasonal freshwater input resulted in the death and decay 
of these quantities of algae, producing the odor problem. 
The FWPCA report made 6 recommendations, the primary ones devoted to reducing 
nutrient discharges into Hillsborough Bay from industrial and municipal point 
sources. Despite the implementation of many of these recommendations (some of 
which have been in place for 4 years), the macroalgae in Hillsborough Bay have 
recently shown increased abundance and a continuing odor problem. Large 
concentrations of drift algae have been found along the eastern shore of the 
Bay, with amounts estimated at 579 g dry wt/m2 (Humm and McClung 1981) and 
1,804.5 9 dry wt/m2 (Lewis et~. 1984). 
There has not been any comprehensive examination of the drift algal community 
in Hillsborough Bay since the FWPCA (1969) study conducted 16 years ago. 
Quantitative estimates of algal biomass are necessary to understand nutrient 
standing stocks in the bay, and these data are needed to develop management 
plans for the macroalgae problem in the bay (City of Tampa 1982). A knowledge 
of algal standing crops would also help determine the feasibility of 
harvesting the algae for commercial use. To properly understand what is 
happening to nutrients and macroalgae, a resampling of some of the FWPCA 
transects would be in order. 
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The purpose of the present study is to: 
1. Examine the trend in drift algal species richness and 
standing crop in Hillsborough Bay over the course of 
a year; 
2. Attempt to relate changes in algal standing crop to 
changes in various physical and chemical parameters; 
and, 
3. Gather preliminary data on the energetics of the 
marine algae in the bay. 
MATERIALS AND METHODS 
Sampling of macroalgae in Hillsborough Bay was conducted at monthly intervals 
from February 1983 to April 1984. Shallow areas (inshore of the one fathom 
contour) in the bay were sampled by Mangrove Systems, Inc. (MSI) biologists. 
Simultaneous sampling of deep areas, and shallow areas in the southwestern 
portion of the bay, was conducted by City of Tampa (COT) biologists. 
Sampling transects (MSI and COT) are shown in Figure 2. In addition to 4 
permanent transects, 3 or 4 IIfloating" stations were sampled by MSI each 
month. The locations of the latter varied and were determined by prior aerial 
reconnaissance. Floating stations were for the purpose of more accurately 
estimating total standing crops in the bay and were often located in " rafts" 
of algae (large, concentrated masses of drift algae). However, at least one 
floating station was always located in the Kitchen area (Fig. 2). Selection 
of sampling transects was made to correspond to some of the sampling transects 
of the FWPCA study (Fig. 10.4 in FWPCA 1969). Surface water temperature and 
salinity were measured at the stations sampled by MSI. 
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Figure 2. Map of Hillsborough Bay, showing the locations of the 
shallow and deep water sampling transects. Also shown are the 
areas the bay was arbitrarily divided into to facilitate calcula-
tion of total bay standing crops of drift algae. 
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Sampling of drift algal communities by MSI was conducted using one of two 
devices, the choice of which depended on algal density. Areas of high density 
were sampled using a hand-held core device (10 cm diameter); areas of lower 
density were sampled using a hand-towed epibenthic sled (0.9 m wide, 3 m 
tow). Five replicates were collected using the corer and 3 replicates using 
the sled. Sample sizes were based on preliminary sampling and on the findings 
of Benz et~. (1979), who found that 3-5 replicates were sufficient to 
adequately sample drift algal communities. Sampling of drift algae by COT was 
conducted in all cases using a boat-towed otter trawl ( 2 m wide; tows of 
variable length, depending on transect). 
Samples collected by MSI were preserved in the field in 5% formalin in 
seawater. Samples were returned to the laboratory, sorted to species in 
seawater, the wet weight measured, dried at 70 0 C to constant weight and dry 
weight measured. Samples collected by COT were weighed wet in the field and 
percent species composition estimated by subjective observation. Data 
collected by MSI enabled calculation of a wet/dry weight conversion factor for 
conversion of COT wet weight data to dry weight estimates. 
Qualitative samples of algae were also collected by hand each month at MSI 
stations. These samples were returned fresh to the laboratory, where they 
were sorted to species and dried at 700 C. Representative samples of each 
species from each month were analyzed for protein content (Lowry procedure) 
and soluble carbohydrate content (Dubois phenol-sulfuric acid technique). 
These analyses were performed in cooperation with Dr. C. J. Dawes at the 
University of South Florida (Tampa). 
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Standing crops were estimated by dividing Hillsborough Bay into 5 shallow and 
2 deep regions (Fig. 2). The areas of these regions were determined using 
planimetry. Areas of algal rafts were determined from oblique aerial 
photographs (taken during monthly flights) and from known scale vertical 
aerial photographs taken in January 1983 and 1984. Algal biomass in shallow 
areas, deep areas, and rafts was then determined by extrapolating transect or 
station data to the entire region where they were located; these values were 
summed to obtain estimates of total standing crops in the entire bay each 
month. 
RESULTS 
Mean monthly water temperature and salinity in Hillsborough Bay are shown in 
Figure 3. Figure 4 shows monthly rainfall and insolation between October 1982 
and April 1984, using data collected at Tampa International Airport and 
provided by the National Oceanic and Atmospheric Administration, Environmental 
Data and Information Service (Asherville, NC). Figure 5 illustrates the trend 
in concentrations of 3 nutrients (nitrate nitrogen, ammonia and phosphorus) 
from December 1982 to November 1983. These data are from 7 Hillsborough Bay 
water quality stations sampled by the Hillsborough County Environmental 
Protection Commission. 
Algal species collected during the entire study are listed in Table 1. The 4 
dominant species of drift algae in Hillsborough Bay were: Gracilaria 
verrucosa (Hudson) Papenfuss; Gracilaria tikvahiae McLachlan; Ulva sp. and 
Chaetomorpha linum (Muller) Kutzing. The 2 species of Gracilaria produce a 
stringy, red growth form under stress conditions (~ low oxygen or salinity) 
and thus are extremely difficult to distinguish (FWPCA 1969 and pers. obs.). 
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Figure 3. Mean monthly surface water temperature and salinity 
at the shallow water sampling stations. 
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Figure 4. Mean monthly rainfall and insolation cata from the 
weather station located at Tampa International Airport. 
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Figure 5. Mean monthly concentrations of three nutrients in Hillsborough 
Bay. Data are from seven water quality sampling stations sampled monthly 
by the Hillsborough County Environmental Protection Commission (HCEPC). 
Because of this, the 2 species collected were pooled and treated as Gracilaria 
spp. The species of Ulva was initially identified as U. lactuca, but the 
status of this species is currently under review. 
Table 1. Checklist of drift algal species occurring in Hillsborough Bay. 
Division Chlorophyta 
Order Ulvales 
Family Ulvaceae 
Enteromorpha sp. 
Ulva sp. 
Order Siphonocladales 
Family Cladophoraceae 
Chaetomorpha linum (Muller) Kutzing 
Division Rhodophyta 
Order Gigartinales 
Family Gracilariaceae 
Gracilaria verrucosa (Hudson) Papenfuss 
Gracilaria tikvahiae McLachlan 
Order Ceramiales 
Family Ceramiaceae 
Spyridia filamentosa (Wulfen) Harvey 
Family Rhodomelaceae 
Acanthophora spicifera (Vahl) Borgesen 
Changes in algal species composition in Hillsborough Bay are listed in Table 
2. Species composition was most diverse during the summer in the Kitchen and 
in southeastern Hillsborough Bay (Table 2). Overall, species composition in 
the bay was most diverse in the summer as well. Gracilaria spp. and Ulva sp. 
were present throughout the year; Ulva was most abundant in late winter and 
spring. Distinct seasonality of occurrence was exhibited by the other 
species. Chaetomorpha linum was present between June and January/February. 
Acanthophora spicifera (Vahl) Borgesen, Spyridia filamentosa (Wulfen) Harvey 
and Enteromorpha sp. were present between June and September. 
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Table 2. Occurrence of algal species in Hillsborough Bay. G - Gracil ari a 
spp. ; U - Ul va sp.; e - ehaetomorpha linum; A - Acanthophora 
spicifera; S - Spyridia filamentosa; E - Enteromorpha sp; N - no 
algae present. See Figure 2 for location of regions I-V. 
REGION 
I II III IV V DEEP Total 
FEB 83 G G,U G,U G,U 2 
MAR G G G,U G,U 2 
APR G,U G.U N G,U G,U G,U,A 3 
MAY G G,U N G,U G,U G 2 
JUN G,U,e G,U,e G,U G,U,e, 5 
E,A 
JUL G G N G,U,e G,U,e, G,U,e 6 
E,A,S 
AUG G,e G,e N G,U,e G,U,e, G 5 
E,A 
SEP G,e G,e N G,U,e G,U,e, G 5 
E,A 
OCT N G,e N G,e G,U,e G 3 
NOV N N N G,e G,U,e G, e 3 
DEC N G N G,U,e G,U,e N 3 
JAN 84 N N N G,U,e G,e G 3 
FEB G N N G,U,e G,e G,U 3 
MAR N G,U N G,U G,U G,U 2 
APR G G N G,U G G,U 2 
Total estimated monthly standing crops of algae in Hillsborough Bay (kg dry 
weight) are shown in Figure 6. Maximum estimated total biomass occurred in 
February, August and November, 1983. Usually 90% or more of the total biomass 
each month was located in shallow water, except in the late winter/early 
spring months when the deep water areas contained an equivalent or greater 
proportion of the total monthly standing crop (Table 3). 
Monthly estimated standing crops in the 5 shallow regions are shown in Figure 
7. The east side of Hillsborough Bay (regions III, IV and V) consistently 
supported most of the shallow water standing crop each month. 
Gracilaria spp. dominated the algal biomass in all months except February and 
June 1983, when Ulva composed an equal or greater amount of the biomass (Fig. 
8). Extensive rafts 01' mats of Ulva occurred in the Kitchen in February (Fig. 
9), accounting for the high biomass of that species then. 
Table 3. Percent monthly standing crop in Hillsborough Bay. No deep water 
collections were made in months not listed. 
APR 83 
MAY 
JUL 
AUG 
SEP 
OCT 
NOV 
DEC 
JAN 84 
FEB 
MAR 
APR 
SHALLOW 
32.2 
91. 5 
98.6 
99.8 
95. 1 
99.4 
99.9 
100.0 
94.6 
75. 7 
14.0 
23.0 
DEEP 
67.8 
8.5 
l.4 
0.2 
4.9 
0.6 
O. 1 
0.0 
5.4 
24.3 
86.0 
77.0 
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Figure 6. Estimated total drift algal standing crops in Hillsborough 
Bay during the course of this study. 
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Figure 7. Monthly drift algal standing crops in the shallow water 
regions of the bay during the course of this study . * - indicates 
algae was pr~sent, but in quantities less than 1000 kg dry weight. 
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Figure 8. Estimated total standing crops of algae in Hillsborough 
Bay by species . 
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Figure 9. Oblique aerial photographs of rafts of drift algae. 
A - Transect 5-3 in November, 1983; B - Pendola Point in Jan-
uary, 1984. 
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Seasonal changes in protein and soluble carbohydrate content in the 3 dominant 
species of algae are shown in Figures 10 and 11 respectively; data are 
presented in Table 4. These values came from single samples (no replication) 
of algae collected in region IV. Therefore. interpretation of these data 
should be made with caution. In all 3 species. protein and carbohydrate 
content did not appear to vary appreciably during the course of the study. 
Table 4. Percent protein and soluble carbohydrate. and protein:carbohydrate 
ratio (P:C) in the dominant species of algae collected in 
Hillsborough Bay. 
PERCENT PERCENT 
PROTEIN CARBOHYDRATE P:C 
Gracilaria FEB 9. 48 30.05 0.32 
MAR 7.81 35.36 0.22 
APR 8.32 26.13 0.32 
MAY 7.84 33.02 0.24 
JUN 6.35 36.89 0.17 
JUL 3.40 36.21 0.09 
AUG 5.71 44.93 0.13 
SEP 2.27 40.19 0.06 
OCT 4.41 32. 16 0.14 
NOV 10. 93 41. 1 0 0.27 
DEC 7.53 25.82 0.29 
Ulva FEB 7.43 25.22 0.29 
APR 4.42 28.32 O. 16 
MAY 6.82 27.93 0.25 
JUN 4.97 34.53 O. 14 
AUG 9.94 15.21 0.65 
DEC 11.97 22.20 0.54 
Chaetomoq~ha AUG 7.50 19.20 0.39 
SEP 2.27 21.47 0.11 
OCT 3.00 21.61 O. 14 
NOV 10.53 14.88 0. 71 
DEC 8.46 24. 78 0.34 
19 
GRACILARIA 
80 
60 
40 
20 
0 
ULVA 
Z 80 
W 60 f-
0 40 a: 
a. 
20 
cfi. 
0 
CHAETOMORPHA 
80 
60 
40 
20 
0 
F M A M J J A S 0 N 0 
83 84 
MONTH 
PROTEIN CONTENT (%) 
Figure 10. Percent protein content of representative samples of the 
dominant species of algae in Hillsborough Bay. Note that these data 
are from a single sample of plant material and are not mean values. 
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Figure 11 . Percent soluble carbohydrate content of representative 
samples of the dominant species of algae i n Hillsborough Bay. Note 
that these data are from a single sample of plant material and are 
not mean values . 
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DISCUSSION 
In terms of explaining or interpreting the observed trends in total algal 
standing crop in the bay, it should be noted that the data have not been 
statistically analyzed. Here we present come associative comparisons in an 
attempt to infer some patterns. 
Higher algal biomass tended to be observed following periods of higher 
salinity (Fig. 12) or correspondingly, lower rainfall (Fig. 13). Freshwater 
input from rainfall seems partly responsible for decreases in standing 
crops. Dissolved oxygen content was not measured but the marked decrease in 
biomass immediately after each peak in standing crop may be due to oxygen 
depletion at night by the large masses of algae. 
Nutrient concentrations, particularly nitrate and ammonia, also appeared to 
influence algal standing crop (Fig. 14). Algal biomass appeared to track 
changes in nitrogen more closely than changes in phosphorus. In general, this 
accords with what we know about these nutrients in Hillsborough Bay; nitrogen 
tends to be limiting, with phosphate present in more than adequate amounts. 
Bird (1984) has used the protein:carbohydrate ratio (P:C) to evaluate the 
nutrient deficiency status of Gracilaria verrucosa in Tampa Bay. We employed 
this statistic to examine the nutrient status of Gracilaria in Hillsborough 
Bay. Here, nutrient deficiency appears to be occurring during the summer 
months for this alga, as indicated by very low values (Table 4). This trend 
was not observed for the other species examined, Ulva and Chaetomorpha. The 
maximum P:C ratios of these species tended to occur during periods of maximum 
standing crop (Table 4). 
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Figure 12. Estimated total bay stahding crops and the mean water temp-
erature and salinity data collected at the shallow water sampling stations. 
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Figure 13. Estimated total bay standing crops and the rainfall and 
insolation data. 
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Figure 14. Estimated total bay standing crops and the nutrient means 
from the HCEPC water quality sampling stations. 
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Increased nutrient levels (principally nitrogen as NH4+) have been shown to 
stimulate growth of Gracilaria tikvahiae (LaPointe and Ryther 1979) and Ulva 
fasciata (LaPointe 1979). Guist and Humm (1976) demonstrated that sewage 
effluent can stimulate growth of Ulva lactuca. Eutrophication, primarily due 
to sewage input from the City of Tampa treatment plant, was responsible for 
the concentrations of macroalgae in Hillsborough Bay in the late 1960s (FWPCA 
1969). Soulsby et~. (1978) reported blooms of macroalgae (Enteromorpha and 
Ulva) associated with sewage input in the Portsmouth Harbor (U.K.) estuary. A 
recent study conducted in the lower Hillsborough River (National Urban Runoff 
Program 1983) indicated that stormwater runoff was a significant source of 
water pollution, and Sewell (1982) demonstrated that nutrient input from 
runoff can be responsible for macroalgal blooms in an estuarine system. 
Benz et~. (1979), working in the Indian River, showed that synergism occurs 
among the various environmental factors affecting drift algal standing 
crops. These and other investigators have found that it is difficult to 
predict algal standing crops based on a few physical/chemical water quality 
parameters. 
Possibly more important than the above parameters in affecting algal standing 
crop and distribution may the very nature of the plants being studied. Drift 
algae are at the mercy of winds and currents; the effects of these are 
difficult to quantify and were not examined in this study. In some cases, 
reduction in biomass (e.g. in The Kitchen) appears partly due to the algae 
being blown on shore. 
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Drift algal standing crops observed in the present study were much higher than 
those reported by the Federal Water Pollution Control Administration in 1967-
68 (FWPCA 1969; Fig. 15). The reasons for the higher biomass of algae 
observed in the present study are not clear. The FWPCA study confined 
sampling to the west side of Hillsborough Bay. In the present study, most of 
the algal standing crop was located on the east side of the bay; thus, 
standing crops in the earlier study could have been underestimated. In 
addition, improvements in water quality and clarity would permit increased 
light penetration into the water column, consequently enhancing algal growth 
(Hagen, pers. comm.). Finally, the sediments in Hillsborough Bay appear to 
contain large pools of nutrients, stored there over many years of lax 
pollution controls (Fanning, unpub.). Improvements in bay water quality would 
create a stronger sediment/water nutrient gradient, resulting in a flux of 
nutrients from the sediments to the water, and a resultant "buffering" of any 
water quality improvements (Fanning, unpub.). 
Standing crops of algae on the west side of Hillsborough Bay were lower in the 
present study (Fig. 7, regions I and II) compared to the earlier study (Fig. 
15), but it is impossible to determine if the same is true for the east 
side. Thus, it cannot be concluded that algal standing crops in the bay have 
decreased over the 16 years between the two studies. A decrease might be 
expected due to better regulation of bay water quality, but the factors 
mentioned above, and a lack of knowledge of year-to-year variability in algal 
standing crops in the bay (which may be quite large; see Fig. 6), make 
prediction difficult. 
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Figure 15. Total drift algal standing crops in Hillsborough Bay as re-
ported by the Federal Water Pollution Control Administration (1969). 
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As found by the FWPCA (1969), most of the algal biomass in the bay was 
confined to the shallow areas (Fig. 6, Table 3). Drift algae, while 
unattached, tends to sink to the bottom. The high turbidity present in 
Hillsborough Bay (Hillsborough County Environmental Protection Commission 
[HCEPC] 1984) permits little light penetration to the bottom, accounting for 
the general paucity of algae in the deeper waters. This seems supported by 
noting that the deep areas contained a higher proportion of the total monthly 
standing crop during the winter months (Table 3), when water clarity was 
noticeably better (Mattson, pers. obs.; HCEPC 1984). 
Although the 1967-68 FWPCA study did not report data from the east side of 
Hillsborough Bay, the study concluded that no cross-bay migration of algae was 
occurring, because little algae was collected from deep water. The same seems 
to be true in our study. The algae present on the east side of the bay appear 
to grow there, rather than accumulate as the result of wind or current. The 
reasons for the preponderance of algae on the east side of the bay may be 
linked to the input of nutrients from the Alafia River and some of the small 
creeks on that side of the bay (Bullfrog, Archie, Delaney). Hagen (pers. 
comm.) has noted that water clarity was better on the east side of the bay 
during the FWPCA study. He also noted that the standing crop of algae on the 
east side was more diverse, but made no mention of abundance. 
Very few quantitative studies of drift algal communities have been attempted, 
so few data are available for comparison. Most investigators have made 
subjective estimates of abundance (Phillips and Springer 1960; Hamm and Humm 
1976; Yarish and Edwards 1982; Thorn 1984). Thorn (1984) used estimates of 
percent cover to report standing stocks of drift algae at selected sites in 
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Gray's Harbor, Washington, but principally resorted to a subjective ranking 
system to report abundance. A study by Benz et~. (1979) used standing crop 
estimates to quantitatively describe a drift algal community located near Ft. 
Pierce Inlet, Indian River, Florida. The largest standing crops were observed 
in March and September, and the maximum was approximately 12 g dry wt/m2. In 
the present study, maximum standing crop was observed in February, August and 
September (Fig. 6). The highest was in February 1983, with approximately 2.4 
x 106 kg dry weight present in the bay at the time (= 195.2 g dry wt/m 2). 
In conclusion, this study was unable to lead to any predictive power regarding 
drift algal standing crop in Hillsborough Bay. A hypothesis presented is that 
periods of elevated salinity (low rainfall) in the bay lead to elevated algal 
standing crops. This was partially confirmed in this study, and recently 
(April 1985), the algae in the bay have demonstrated markedly increased 
abundance following a period of low rainfall. However, other factors are very 
likely affecting the algal standing crops in Hillsborough Bay. Clear 
understanding of these factors may require more detailed, long-term sampling. 
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DATA APPENDIX 
Biomass data by species and station for the shallow 
water stations sampled by Mangrove Systems,. Inc. 
8 MAR 84 
MANGROVE SYSTEMS, INC. 
HILLSBOROUGH BAY MACROALGAE STUDY 
DATA FROM SAMPLES COLLECTED IN February 1983 (mean ± 1 S.D.; T=tow, C=core) 
WET WT DRY WT 
STATION GENUS (91m2) (91m2) n SAMPLER 
-
S-I-A Graci1aria 5. 40 0.49 3 T 
(±4 . 59) (±0.42) 
S-I-B Graci1aria 5.90 0.52 3 T 
(± 1.64) (±O.l1) 
S-2-A Gracil ali'ia 7,771. 84 705.37 5 C 
(± 3 , 301. 50 ) (± 264.83) 
U1va 44.56 3.82 
(±62.39) (±6~37} 
S-2-8 Gracilaria 210.40 39.14 3 T 
(±76.83) (±10.12) 
S-3-A U1va 5,696.46 715.56 10 C 
(±1,219.76) (±225.36) 
Gracilaria 1,390.37 105.68 
(±677.36) (±52.20) 
S-3-8 U1va 32.17 3.74 5 T 
(±9.97) (±1.10) 
Gracil ari a 57.05 4.22 
(±41. 30) (±3.03) 
S-4-A U1va 71.30 7.64 5 C 
(± 67 . 48) (± 7.64) 
Gracilaria 3,183.09 472.37 
(± 1,408.20) (±129.87) 
S-4-8 Gracilaria 81. 94 8.36 3 T 
(±24.52) (± 3.68) 
U1va 59.96 5. 97 
(±1.8.44) (±2.48) 
F-l Graci1aria 525.85 53 . 48 5 C 
(±460.91) (±42.02) 
U1va 1,073.34 147.70 
(±911. 64) (± 133 . 69) 
F-2 Graci1aria 2,153.04 136.24 5 C 
(±1,618.28) (±103.13) 
U1 va 6,303.79 695.19 
(±3,013.75) (±371.79) 
F-3 Gracilaria 75.12 6.37 5 C 
(±123.50) (±10 . 19) 
U1va 2,363.13 155.33 
(± 706.65) (± 50.93) 
F-4 Graci1aria 166.79 16.55 5 C 
(± 136.24) (±14 . 01) 
U1 va 850.52 90.40 
(±337.41) (±44.56) 
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MANGROVE SYSTEMS, INC. 
HILLSBOROUGH BAY MACROALGAE STUDY 
DATA FROM SAMPLES COLLECTED IN March 1983 (mean ± 1 S.D.; T=tow, C=core) 
WET WT DRY WT 
STATION GENUS (91m2) (91m2) n SAMPLER 
-
S-I-A Gracilaria 8.97 0.97 3 T 
(±3.00) (±0.35) 
S-I-B Gracilaria 4.41 0.47 3 T (±3.37) (±0.36) 
S-2-A Graci 1 ari a 11,356.00 1,119.17 5 C 
(±2,652.15) (±408.71) 
S-2-B Gracilaria 11.84 1. 28 3 T 
(±19.12) (±2.06) 
S-3-A Gracilaria 1. 94 0.19 3 T 
(±0.94) (±0.10) 
Ulva 0.53 0.05 
(±0.35) (±0.03) 
5-3-B Gracil ari a 4.58 0.46 3 T (±1.85) (±0.16) 
S-4-A Gracilaria 0.16 0.01 3 T (±0.13) (±0.01) 
Ul va 0.03 <0.01 
(±0 .04) (±<0.01) 
S-4-B Gracilaria 10 .07 1. 09 3 T (±6.60) (±0.70) 
Ulva 0.16 0.03 
(±0.24) (±0.05) 
F-l Gracilaria 7.07 0.77 3 T 
(±7.02) (±0.67) 
Ulva 10.52 1.63 
(± 1. 50) (±0.34) 
F-2-A Ulva 6.34 0.92 3 T 
(±3.04) (±0.54) 
Gracil a ri a 0.06 0.01 
(±0.1O) (±0.02) 
F-2-B Gracilaria 0.62 0.07 3 T 
(±0.62) (±0 . 06) 
Ul va 3.02 0.39 
(±0.91) (±0.11) 
8 MAR 84 
MANGROVE SYSTEMS, INC. 
HILLSBOROUGH BAY MACROALGAE STUDY 
DATA FROM SAMPLES COLLECTED IN April 1983 {mean ± 1 S.D.; T=tow, C=core} 
WET WT DRY WT 
STATION GENUS {91m2 } (91m2) n SAMPLER 
-
S-I-A Gracilaria 1.66 0.20 3 T (±1.46) (±0.16) 
Ulva 0.12 0.01 
(±0.20) (±0.02) 
S-1-8 Grac il aria 1. 68 0.23 3 T 
(±0.42) (±0.04) 
5-2-A no algae 3 T 
5-2-8 no algae 3 T 
5-3-A Gracil a ri a 10.65 1.10 3 T 
(±1.65) (±0.18) 
5-3-8 Gracilaria 6.04 · 0.64 3 T 
(±0.70) (±O.l3) 
5-4-A Gracilaria 0.92 0.13 3 T 
(±0.75) (±0.10) 
S-4-8 Graci 1 ari a <0.01 trace 3 T 
(±<O.Ol) 
F-1 Gracil ari a 80.88 8.41 3 T 
(±24.38) (±2.64) 
Ul va 0.12 0.01 
(±0.20) (±0.02) 
F-2 Gracilaria 11.03 1.42 3 T 
(±1O.05) (±1.33) 
Ulva 3.02 0.33 
(±2.43) (±O. 30) 
F-3-A Ulva 44.79 8.03 3 T 
(±58.29) (±1O.8?) 
Gracil ari a 8.03 1. 02 
(±11.19) (±1.41) 
F-3-8 Ulva 32.29 6.15 3 T 
(±55.93) (±10.66) 
Gracilaria 2.29 0.29 
(±3.96) (±0.50) 
F-4 Gracil ari a 1. 59 0.17 3 T 
(±0.84) (±O .10) 
Ulva 0.14 0.01 
(±0.24) (±0.02) 
MANGROVE SYSTEMS, INC. 
HILLSBOROUGH BAY MACROALGAE STUDY 
DATA FROM SAMPLES COLLECTED IN ~1ay 1983 (mean ± 1 S.D.; T=tow, C=core) 
WET WT DRY WT 
STATION GENUS (g/m2 ) (g/m2) n SAMPLER 
-
S-l-A U1va 0.12 0.01 3 T 
(£.0.20) (~O .02) 
Graci1aria 0.01 0.004 3 T 
(~0.02) (~0.004) 
S-2-A NO ALGAE 3 T 
S-2-B NO ALGAE 3 T 
S-3-A U1va 6.23 0.70 3 T 
(+3.5) ( +0.41) 
Gracilaria 14.31 1.32 3 T 
(+22.45) (~2.07) 
S-3-B U1va 1. 76 0.22 3 T 
(+2.25) (~O. 26) 
Gracilari :a 8.23 0.74 3 T 
(+4.18) (~\O. 38) 
S-4-A U1va 0.46 0.04 3 T 
(~0.80) (~0.80) 
Graci1aria 8.30 0.78 3 T 
(~10.16) (~O .98) 
S-4-B U1va 1. 33 0.14 3 T 
(~1. 77) (~0.20) 
Gracil a ri a 6.10 0.57 3 T 
(~7.12) (~0.65) 
F-1 Graci1aria 44.84 4.71 3 T 
(~17.57) (~2.08) 
F-2 U1 va 1. 35 0.17 3 T 
(+1.49) (~0.19) 
Gracilaria 118.24 12.26 3 T 
(+56.98) (~6.64) 
continued •••.••.•••.• 
MANGROVE SYSTEMS, INC. 
YILLSBOROUGH BAY MACROALGAE STUDY 
DATA FROM SAMPLES COLLECTED IN May 1983 (mean ± 1 S. D. ; T= tow, C=co re) 
WET WT DRY WT 
STATION GENUS (g/m2) (g/m2) n SAMPLER 
-
F-3 Ul va 4.52 1.2 3 T 
(~7.83) (~2.07) 
F-4 Ulva 0.12 0.02 3 T 
(~O. 20) (~0.03) 
Gracil a ri a 0.13 0.02 3 T (+0.22) (~0.03) 
* All data are mean plus or minus one standard deviation 
MANGROVE SYSTEMS, INC. 
'n LLSBOROUGH BAY MACROALGAE STUDY 
DATA FROM SAMPLES COLLECTED IN June 1983 (mean ± 1 S.D.; T=tow, C=core) 
WET WT DRY WT 
STATION GENUS (g/m2) (g/m2) n SAMPLER 
-
S-l-A Gracilaria 23.89 2.22 3 T 
(.:!:.16.09) (+1.41) 
U1va 0.12 0.01 3 T 
(.:!:.0.11 ) (.:!:.0.02) 
S-l-B Graci1aria 0.25 0.03 3 T 
(+0.27) (.:!:.0.03) 
S-2-A Gracil a ri a 32.99 3.62 3 T 
(+57.15) (.:!:.6.27) 
U1va 5.14 0.89 3 T 
(t8 •91) (.:!:.1.54) 
Chaetomorpha 1. 28 0.16 3 T 
(+2.21 ) (+0.27) 
-2-B NO ALGAE 3 T 
S-3-A Graci1aria 24.85 3.01 3 T 
(.:!:.19.71) (.:!:.2.41) 
U1va 42.93 9. 15 3 T 
(+ 11 .80) (.:!:.3.14) 
S-3-B Graci1aria 46.71 5.01 3 T 
(.:!:.18.80) (.:!:.1. 85) 
U1 va 208.14 47.35 3 T 
(+140.92) (.:!:.35.02) 
S-4-A Gracilaria 224.72 25.19 3 T 
(.:!:.131.45) (+14.54) 
U1 va 91.53 15.54 3 T 
(+64.59) (.:!:.11.15) 
Chaetomorpha 0.03 0.004 3 T 
(.:!:.0.03) (+0.004) 
S-4-B Graci1aria 178.57 20.13 3 T (.:!:.38.0l) (.:!:.5.01) 
U1va 56.22 9.40 3 T 
(+50.56) (.:!:.8. 31) 
conti nued ••••••• 
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MANGROVE SYSTEMS, INC. 
HILLSBOROUGH BAY MACROALGAE STUDY 
DATA FROM SAMPLES COLLECTED IN July 1983 ( mea n ± 1 S. D. ; T=tow, C=core) 
WET WT DRY WT 
STATION GENUS (91m2) (91m2) n SAMPLER 
-
S-l-A Gracilaria 22.73 2.90 3 T 
(±9.50) (±1. 36) 
S- l-B no algae 3 T 
S-2-A no algae 3 T 
S-2-B no algae 3 T 
S-3-A Gracilaria 102.79 14 .96 3 T 
(±9.96) (±1.74) 
Ulva 13.09 2.90 
(±12.97} (±2.83) 
Chaetomoq~ha trace trace 
S-3-B Gracilaria 98.73 13 . 90 3 T 
( ±51.97} ( ±7. 23) 
Ul va 7 . 71 1. 27 
( ±5.24) (±O .89) 
Chaetomoq~ha 0.01 <0.01 
(±0.02) (±O.Ol) 
S-4-A Graci 1 ari a 26.10 3.23 3 T 
(±25.72) (±3.36) 
Ulva 0.20 0.03 
( ±O. 30) ( ±O. 03) 
Chaetomoq~ha 0.34 0.04 
( ±o. 59) (±0 .07} 
S-4-B Gracilaria 24.33 2.82 3 T 
( ±20. 55) ( ±2. 35) 
Ulva 3.30 0.50 
(±5.47} (±0.83) 
Chaetomoq~ha 1. 74 0.23 
(±2.57} ( ±O. 35) 
F-1 Gracilaria 23 . 65 3.30 3 T 
( ±8.06) (±1.13) 
Ulva 0.07 0.01 
(±D.ll) ( ±D.01) 
Chaetomoq~ha 0.02 <0.01 
(±D.03) ( ±D.01) 
F-2 no samples taken this month 
continued ...... . 
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M~NGROVE SYSTEMS, INC. 
HI LLSBOROUGII B~Y M~CROALGAE STUDY 
DATA FROM SAMPLES COLLECTED IN Jul y 1983 (mean ± 1 S.D.; T=tow, C=core) 
continued WET WT DRY WT 
STATION GENUS (91m2) (g/m2) n SAMPLER 
-
F-3 Gracilaria 764.90 122.39 3 T 
(±320.11 ) (±48.75) 
Ulva 3.16 0.44 
(± 1. 88) (±0.29) 
Acanthophora 0.82 0.05 
(±1.42) (±0.09) 
Enteromorpha 0.96 0.05 
(±0.41) (±0.02) 
Chaetomorpha trace trace 
Spyridia 0.18 0.01 
(±0.31) (±0.02) 
F-4 Gracilaria 117.14 16.87 3 T 
(±29.04) (±9.65) 
Ulva 0.11 0 .01 
(±0.19) (±0.01) 
Enteroploorpha 0.05 <0.01 
(±0.04) (±<0.01) 
* All data are a mean plus or minus one standard deviation. 
MANGROVE SYSTEMS, INC. 23 FEB 84 
HILLSBOROUGH BAY MACROALGAE STUDY 
DATA FROM SAMPLES COLLECTED IN August 1983 (mean ± 1 S.D.; T=tow, C=core) 
WET WT DRY WT 
STATION GENUS (g/m 2 ) (g/m2) n SAMPLER 
-
5-1-A Grac i1 a ria 6.61 1.28 3 T 
(±3.34) (±0.67) 
Ch a e tomo rr~h a trace trace 
5-1-B Gracilaria 0.08 0.01 3 T 
(±0.13) (±0.03) 
5-2-A no algae 3 T 
5-2-8 no algae 3 T 
5-3-A Gracilaria 5,830.15 667.18 5 C 
(±981.67) (±117.14) 
Chaetomorpha 11.46 1.27 
(±3.82) (±0.38) 
Ulva 4.58 0.51 
(±1O.19) (±l.15) 
5-3-8 Gracilaria 678.19 80.70 3 T 
(±207.14 (±25.89) 
Ulva 2.63 0.43 
(± 1. 32) {to. 17) 
5-4-A Gracilaria 5.59 1.00 3 T 
(±4.37) (±0.85) 
Chaetomorpha 0.03 <0.01 
(±0.02 (±<0.01) 
S-4-B Gracilaria 15.60 2.30 3 T 
(±4.04) (±0.54) 
Chaetomo rpha 1.77 0.29 
(± 1. 69) (±0.27) 
Ul va 0.74 0.13 
(±0.72 (±0.17) 
F-l Gracilaria 48.99 7.08 3 T 
(±17.70) (±2.47) 
Chaetomorpha 0.65 0.10 
(±0.26 (±0.04) 
F-2 Gracilaria 936.13 107.12 3 T 
(±156.97 (±17.97) 
Ulva 33.80 5.13 
(±17 .60) (±3.19) 
Chaetornorpha <0.01 <0.01 
(±0.01) (±<0.01) 
continued ... 
MANGROVE SYSTEMS, INC. 23 FEB 84 
HI LLSBOROUGH BAY MACROALGAE STUDY 
DATA FRor~ SAMPLES COLLECTED IN August 1983 (mean ± 1 S.D.; T=tow, C=core) 
continued WET WT DRY WT 
STATION GENUS (g/m2) (g/m2) n SAMPLER 
F-3 Gracilaria 39.72 6.93 3 T 
(±39.73) (±7.16) 
Acantho~hora 0.23 0.02 
(±0.21) (±0.01) 
Chaetolllor~ha trace trace 
Ul va 0.13 0.02 
(±0.23) (±0.03) 
Enterolnor~ha trace trace 
* All data are a mean plus or minus one standard deviation. 
MANGROVE SYSTEMS, INC. 23 FEB 84 
HILLSBOROUGH BAY MACROALGAE STUDY 
DATA FROM SAMPLES COLLECTED IN September 1983 (mean ± 1 S.D.; T=tow, C=core) 
WET WT DRY WT 
STATION GENUS (g/m2 ) (g/m2) n SAMPLER 
- -
S-l-A Gracil ari a 1. 87 0.31 3 T ( ±1.66) (±0.31) 
S-l-B no algae 3 T 
S-2-A no algae 3 T 
S-2-B no algae 3 T 
S-3-A Graci 1 ari a 92.41 12.17 3 T (±20.86) (±3.20) 
Chaetomoq~ha 8.30 0.85 
(±9. 04) (±D.9!) 
Ul va trace trace 
S-3-B Gracilaria 159.37 21.66 3 T 
(±127.41) (±16.54) 
Chaetomorpha 25.39 2.75 
(± 16.27) (±1.64) 
Ulva trace trace 
S-4-A no algae 3 T 
S-4-B Gracilaria 104.63 16.49 3 T 
(±59.61) (±9.05) 
Chaetomorpha 0.29 0.03 
(±0.33) (±0.02) 
Ulva 0.62 0.07 
(± 1. 08) (±0.13) 
F-1 Gracilaria 137.39 19.61 3 T 
(±194.22) (±33.97) 
Chaetomorpha 0.16 0.03 
(±0.23) (±0.05) 
F-2 no algae 3 T 
F-3 Gracil a ri a 251.16 27.68 3 T 
(±91.lO) (± 10 .09) 
Chaetomorpha 0.07 0.01 
(±0.04) (±<0.01) 
Ulva 0.19 0.03 
(±O .17) (±0.03) 
F-4 Gracilaria 25.61 4.37 3 T 
(±5.69) (±1.19) 
Chaetomorpha 0.08 0.01 
(±0.06) (±<0.01) 
continued ... 
M~NGROVE SYSTEMS, INC. 23 FEB 84 
HILLSBOROUGH BAY MACROALGAE STUDY 
DATA FROM SAMPLES COLLECTED IN September 1983 (mean ± 1 S.D.; T=tow, C=core) 
WET WT DRY WT 
STATION GENUS (g/m2) (g/m2) n SAMPLER 
- -
S-l-A Graci 1 ari a 1. 87 0.31 3 T ( ±1.66) (±0.31) 
S-l-B no algae 3 · T 
S-2-A no algae 3 T 
S-2-B no algae 3 T 
S-3-A Graci 1 ari a 92.41 12.17 3 T (±20.86) (±3.20) 
Chaetomoq~ha 8.30 0.85 
(±9. 04) (±D.91) 
Ul va trace trace 
S-3-B Gracilaria 159.37 21.66 3 T 
(±127.41) (±16.54) 
Chaetomoq~ha 25.39 2.75 
(±16.27) (±1.64) 
Ulva trace trace 
S-4-A no algae 3 T 
S-4-B Gracilaria 104.63 16.49 3 T 
(±59.61) (±9.05) 
Chaetomorpha 0.29 0.03 
(±0.33) (±0.02) 
Ulva 0.62 0.07 
(± 1. 08) (±0.13) 
F-l Gracilaria 137.39 19.61 3 T 
(±194.22) (±33.97) 
Chaetomorpha 0.16 0.03 
(±0.23) (±0.05) 
F-2 no algae 3 T 
F-3 Gracilaria 251.16 27.68 3 T 
(±91.10) (±1D.09) 
Chaetomorpha 0.07 0.01 
(±0.04) (±<0.01) 
Ulva 0.19 0.03 
(±O .17) (±0.03) 
F-4 Gracilaria 25.61 4.37 3 T 
(±5.69) (±1.19) 
Chaetomorpha 0.08 0.01 
(±0.06) (±<0.01) 
conti nued ... 
MANGROVE SYSTEMS, INC. 23 FEB 04 
IH LLSBOROUGH DAY MACROALGAE STUDY 
DATA FROM SAMPLES COLLECTED IN September 1903 (mean ± 1 S. D. ; T=tow, C=core) 
continued WET WT DRY WT 
STATION GENUS ( g/m2 ) (9/m2 ) n SAMPLER 
-
(F-4) Aca n tho pho ra 0.13 0.01 ( 3) (T) (±0.16) (±0.01) 
Enterolllorpha 0.09 <0.01 3 T 
(±0.07) (±<O .01) 
* All data are a mean plus or minus one standard deviation. 
MANGROVE SYSTEMS, INC. 23 FEB 84 
HILLSBOROUGH BAY MACROALGAE STUDY 
DATA FROM SAMPLES COLLECTED IN October 1983 (mean ± 1 S. D. ; T=tow, C=core) 
WET WT DRY WT 
STATION GENUS (91m2) (91m2) n SAMPLER 
-
S-l-A Gracil ari a 0.86 0.16 3 T 
(±0.49) (±0.08) 
Cha etomo rpha <0.01 trace 
(±<O.Ol) 
S-l-B no algae 3 T 
S-2-A no algae 3 T 
S-2-B no algae 3 T 
S-3-A Gracilaria 0.39 0.07 3 T 
(±0.22) (±0.04) 
Chaetomorpha 1.19 0.19 
(±0.54) (±0.09) 
S-3-B Gracilaria 9.83 1.44 3 T 
(±9.64) (±1. 34) 
Chaetomorpha 42.82 4.65 
(±35.27) (±3.87) 
S-4-A Gracilaria 80.46 10.39 3 T 
(±46.17) (±6.50) 
Chaetomorpha 0.54 0.05 
(±0.28) (±0.03) 
Ulva 0.22 0.04 
(±0.39) (±0.07) 
S-4-B Graci 1 ari a 1,184.11 125 . 29 5 C 
(±450.73) (±47.62) 
Cha etomo rpha 2.55 
(±1.27) 
trace 
F-1 Gracilaria 95.85 12.72 3 T (±92.76) (±12.54) 
Chaetomorpha 1.33 0.10 
(± 1.19) (±0.09) 
F-2 Gracilaria 1,021.22 131.46 3 T 
(±87.05) (±14.57) 
Chaetomorpha 0.10 0.02 
(±0.14) (±0.02) 
F-3 Graci 1 ari a 18.36 2.58 3 T 
(±6.98) (±0.88) 
Chaetomo rpha 0.01 <0.01 
(±O.Ol) (±<O.Ol) 
MANGROVE SYSTEMS, INC. 23 FEB 84 
HILLSBOROUGH BAY MACROALGAE STUDY 
DATA FROM SAMPLES COLLECTED IN November 1983 (mean ± 1 S.D.; T=tow, C=core) 
WET WT DRY WT 
STATION GENUS (9/m2 ) (9/m2 ) n SAMPLER 
-
S-l-A no algae 3 T 
S-1-8 no algae 3 T 
S-2-A no algae 3 T 
S-2-8 no algae 3 T 
S-3-A Gracil a ri a 10.28 0.91 3 T 
(±2.73) (±0.27) 
Chaetomoq~ha 0.24 0.02 
(±0.08) (±0.01) 
S-3-8 Gracil ari a 10.71 1.07 3 T 
(±6.23) (±0.63) 
Chaetomoq~ha 1. 70 0.16 
(±2.71) (±0.26) 
S-4-A Gracil ari a 29.71 3.50 3 T 
(±15.92) (±1.94) 
Chaetomoq~ha 0.49 0.04 
(±0.21) (±0.01) 
Ulva 0.17 0.02 
(±0.14) (±0.02) 
S-4-8 Gracilaria 25.32 2.73 3 T 
(±9.51) (±1.08) 
Chaetoll1orpha 0.16 0.01 
(±0.02) (±<0.01) 
F-1 Gracilaria 201.41 21.26 3 T 
(±326.04) (±34.29) 
Chaetoll1orpha 5.05 0.46 
(±7.82) (±0.71) 
F-2 Gracil ari a 11,341. 20 1,216.74 5 C 
(±6,448.50) (±669.53) 
Chaetoll1orpha 1,813.30 167.38 
(±628.76) (±55.79) 
F-3 Gracilaria 300.25 31.86 3 T 
(±197.98) (±19.49) 
Chaetomorpha 0.19 0.02 
(±0.12) (±0.02) 
F-4 Gracilaria 4.20 0.54 3 T 
(±4.33) (±0.52) 
Chaetoll1orpha 0.05 <0.01 
(±O .08) (±<0.01) 
MANGROVE SYSTEMS, INC. 23 FEB 84 
HILLSBOROUGH BAY MACROALGAE STUDY 
DATA FROM SAMPLES COLLECTED IN December 1983 (mean ± 1 S.D.; T=tow, C=core) 
WET WT DRY WT 
STATION GENUS (g/m2) (g/m2) n SAMPLER 
-
-
5-1-A Gracilari a 2.03 0.21 3 T 
(±3.51) (±0.36) 
5-1-B no algae 3 T 
5-2-A no algae 3 T 
5-2-B no algae 3 T 
5-3-A Gracilaria 5.60 0.50 3 T 
(±1.27} (±O .11) 
Chaetomoq~ha 0.02 <0.01 
(±0.02) (±0.03) 
5-3-B Gracilaria 5.09 0.46 3 T (±4.87} (±0.45) 
Chaetomoq~ha 0.01 0.01 (±O.Ol (±<O.Ol) 
5-4-A Gracilaria 40.78 4.53 3 T 
(±9.54) (±0.89) 
Chaetomoq~ha 0.04 <0.01 
(±0.05) (±<0.01) 
Ul va 0.02 trace 
(±0.04) 
5-4-13 Gracilaria 645 . 99 75.88 3 T 
(±125.78) (±16.09) 
Chaetomoq~ha 0.19 0.01 
(±0.1O) (±<O.Ol) 
Ulva 0.03 <0.01 
(±0.05) (±<0.01) 
F-1 Graci 1 ari a 28.36 3.13 3 T (±10.73) (±1. 44) 
Chaetomoq~ha 1. 39 0.19 
(±0.44) (±0.07} 
F-2 Gracil ari a 6.99 0.65 3 T 
(±6.77) (±0.65) 
Chaetomoq~ha 0.01 <0.01 
(±O .01) (±<0.01) 
F-3 Gracilaria 1,925.13 202.44 5 C 
(±620.07} (±67.48) 
Chaetomoq~ha 86.83 9.42 
(±134.96) (±12.86) 
Ulva 9.42 0.51 
(±21.65) (±l.15) 
continued ... 
MANGROVE SYSTEMS, INC. 23 FEO 84 
UI LLSBOROUGII BAY MACROALGAE STUDY 
DATA FROM SAMPLES COLLECTED IN December 1983 (mean ± 1 S.D.; T=tow, C=core) 
continued WET WT DRY WT 
STATION GENUS (g/m2) (g/m2) n SAMPLER 
F-4 Gracilaria 1. 36 0.15 3 T 
(±1. 93) (±0 . 21) 
Chaetol11orpha 0.01 trace 
(±0.01) 
* All data are a mean plus or minus one standard deviation. 
8 MAR 84 
MANGROVE SYSTEMS, INC. 
HILLSBOROUGH BAY MACROALGAE STUDY 
DATA FROM SAMPLES COLLECTED IN January ]984 (mean ± 1 S.D.; T=tow, C=core) 
WET WT DRY WT 
STATION GENUS (91m2 ) (g/m2) n SAMPLER 
-
S-l-A no algae 3 T 
S-1-8 no algae 3 T 
S-2-A no algae 3 T 
5-2-8 no algae 3 T 
5-3-A Gracil ari a 47.93 4.60 3 T 
(±59.39) (±5.63) 
5-3-8 Gracilaria 18.57 1. 91 3 T 
(±0.35) (±0.06) 
5-4-A Gracilaria 6.53 0.76 3 T 
(±0.80) (±0.09) 
Chaetomoq~ha <0.01 
(±<O .Ol) 
trace 
S-4-8 Gracil ari a 6.26 0.70 3 T 
(±2 . 27) (±0.24) 
F-1 Gracilaria 12,592.31 1,249.05 5 C 
(±3,244.21) (±305.58) 
Ch ae tomo rph a 385.79 23.68 
(±415.08) (±24.19) 
Ulva 4.33 trace 
(±1O.19) 
F-2 Gracilaria 7,333.84 869.62 5 C 
(±1,848.74) (±211. 36) 
Chaetomorpha 53.48 2.80 
(±24.19) (±1.27) 
Ulva 17.83 1. 27 
(±40.74) (±2.55) 
F-3 Gracil ari a 0.64 0.07 3 T (±0.66) (±0.07) 
MANGROVE SYSTEMS, INC. 
HILLSBOROUGH BAY MACROALGAE STUDY 10 Apr 84 
DATA FROM SAMPLES COLLECTED IN February 1984 (mean ± 1 S. D.; T = tow, C=core) 
WET WT DRY WT 
STATION GENUS (g/m2) (g/m2) n SAMPLER 
-
-
S-l-A no algae 3 T 
5-1-8 no algae 3 T 
S-2-A no algae 3 T 
S-2-8 no algae 3 T 
S-3-A Gracilaria 45.74 3.15 3 T 
(±21. 60) (±1. 32) 
Ulva 0.25 0.02 
(±O. 29) ( ±O.03) 
S.3-8 Gracilaria 46.05 3.72 3 T 
(±34.63) (±2.47) 
Ul va 3.08 0.33 
(±2.79) (±O. 31) 
S-4-A Gracilatia 15.19 1. 25 3 T 
(±2.16) (±O .18) 
Ulva 0.44 0.04 
(±0.75) (±O .07) 
Chaetomorpha 0.01 trace 
(±<0.01) 
S-4-8 Gracilaria 205.84 18.36 3 T 
(±178.47) (±16.06) 
Ul va 1. 70 0.08 
(±2.39) (±0.09) 
F-1 Gracilaria 139.52 12.72 3 T (±63.99) (±5.74) 
Ulva 4.36 0.48 
(±0.82) (±0.22) 
Chaetomorpha 0.11 0.01 
(±0.06) ( ±<O.Ol) 
F-2 Gracilaria 7,424.24 833.97 5 C (±2,554.11) (±300.48) 
Ulva 3.82 1. 27 
(±6.37) (±1.27) 
Cha etomo rpha 6.37 2.55 
(±5.09) (±5.09) 
F-3 Gracilaria 75.60 6.90 3 T (±14.53) (±1.07) 
F-4 Graci 1 aria 7.04 0.65 3 T (±6.20) (±0.57) 
Ulva 1. 29 0.09 
(±2.23) (±O .15) 
MANGROVE SYSTEMS, INC. 
HI LLSBOROUGH BAY MACROALGAE STUDY 
DATA FROM SAMPLES COLLECTED IN March 1984 (mean ± 1 S.D.; T=tow, C=core) 
WET WT DRY WT 
STATION GENUS (g/m2 ) (g/m2) n SAMPLER 
-
S-l-A Gracil ari a 0.04 0.01 3 T (2:.0.07) (2:.0.01) 
Ul va <0.01 <0.01 3 T (2:.<0.01) (+< 0.01) 
S-l-B NO ALGAE 3 T 
S-2-A NO ALGAE 3 T 
S-2-B NO ALGAE 3 T 
5-3-A Ulva 0.31 0.05 3 T (2:.0. 55 ) (+0.09) 
5-3-B Gracilaria 0.09 0.01 3 T (2:.0. 14) (2:.0.02 ) 
5-4-A Gracilaria 1.17 0.13 3 T (2:.0.46 ) (2:.0.05 ) 
5-4-B Gracil a ri a 0.27 0.03 3 T (2:.0. 41 ) (2:.0. 04 ) 
F-l Gracilaria 0.20 0.02 3 T (2:.0. 29 ) (2:.0.03 ) 
F-2 Gracil a ri a 4.39 0.47 3 T (2:.5.08 ) (2:.0. 54 ) 
F-3 Gracil ari a 6.23 (2:.4.82 ) 
0.69 3 T 
(2:.0. 53 ) 
Ulva 8.60 0.74 3 T (2:.6.51) (+0.55) 
* All data are mean plus or minus one standard deviation 
~ANGROVE SYSTEMS, INC. 
tH LLSBOROUGH BAY MACROALGAE STUDY 
DATA FROM SAMPLES COLLECTED IN Apri 1 1984 (mean ± 1 S. D. ; T=tow, C=core) 
WET WT DRY WT 
STATION GENUS (g/m2 ) (g/m2) n SAMPLER 
-
5-1-A Gracil ari a 1.81 0.14 3 T 
(~2.78) (+0.32) 
5-1-8 NO ALGAE 3 T 
5-2-A NO ALGAE 3 T 
5-2-8 NO ALGAE 3 T 
5-3-A Gracilaria 12.35 0.83 3 T (+14.75) (+0.93) 
U1va 8.44 0.92 3 T 
(~5.74) (~O. 74) 
5-3-8 Graci1aria 3.21 0.30 3 T 
(~2. 92) (+0.26) 
U1va 8.33 0.66 3 T 
(~6.40) (~O. 54) 
5-4-A Graci1aria 2.42 0.20 3 T 
(~2. 83) (~0.26) 
5-4-8 Gracilaria 11 .31 1.01 3 T (~9 .42) (+0.83) 
U1va 0.50 0.03 3 T 
(~0.67) (+0.05) 
F-1 Graci1aria 0.89 0.09 3 T (+ 1 .32) (~0.14) 
F-2 Gracilaria 237.49 19.68 3 T ( +90.01) (~6 .87) 
U1va 7.47 0.87 3 T (+ 1. 64) (~0.36) 
Chaetomoq~ha TRACE TRACE 
F-3 Graci1aria 33.04 2.95 3 T (+21.67) (~1 .88) 
U1va 0.49 0.03 3 T 
(~0.84) (+0.06 
conti nued ••••••••• 
MANGROVE SYSTEMS, INC. 
HILLSBOROUGH BAY MACROALGAE STUDY 
DATA FROM SAMPLES COLLECTED IN April 1984 
STATION GENUS 
F-4 Graci1aria 
WET WT 
(g/m2) 
5.36 
(+2.32) 
DRY WT 
(g/m2 ) 
0.44 
(+0.15) 
(mean ± 1 S.D.; T=tow, C=core) 
n SAMPLER 
3 T 
*A11 data are mean plus or minus one standard deviation 
